Correlation of very long chain fatty acid accumulation and inflammatory disease progression in childhood X-ALD: implications for potential therapies.
This study was designed to understand the role of inflammatory mediators involved in the neurobiology of childhood adrenoleukodystrophy (cALD) by comparing the differential expression of the inflammatory mediators with metabolite very long chain fatty acids that accumulate in this disease. Histopathological examinations indicated extensive demyelination and accumulation of infiltrates in perivascular cuffs in plaque area (PA) and inflammatory area (IA) compared to normal looking area (NLA) of the cALD brain and controls. The PA had excessive accumulation of cholesterol ester (25-30-fold), VLC fatty acids (8-12-fold), and exhaustive depletion of cholesterol (60-70%) and sphingomyelin (50-55%) in comparison to controls. The mRNA expression of cytokines (IL-1alpha, IL-2, IL-3, IL-6, TNF-alpha, and GM-CSF), chemokines (CCL2, -4, -7, -11, -16, -21, -22, CXCL1, CX3CL1, and SDF-2) and iNOS in IA was significantly increased compared to NLA of the cALD and controls determined by gene array, semiquantitative RT-PCR, and immunohistochemistry. These results indicate that accumulation of VLC fatty acid contents in membrane domains associated with signal transduction pathways may trigger the inflammatory process through activation of resident glial cells (microglia and astrocytes) resulting in loss of myelin and oligodendrocytes.